ABSTRACT
Group B : received 2ml(10mg) hyperbaric bupivacaine 0.5% + 25µg fentanyl(0.5ml) Total 2.5ml.
Preloading was done with 10ml/kg m of Ringer's lactate solution. Monitoring included pulse oximetry, ECG and noninvasive blood pressure measurement cycled at 5 minute interval. Under all aseptic precautions lumbar puncture was performed with 25 gauge Quincke's needle in the L3 -L4 space in the sitting position and the study drugs were injected as per group of the patient according to random assignment by anaesthesiologist who was unaware of the study. After noting the time of injection, patient was immediately placed in supine position with left uterine displacement.
The onset of sensory block was assessed by pinprick to skin till the level stabilized for three consecutive tests and was defined as the time from spinal block to peak sensory dermatome level. Regression time to reach sensory level upto T12 was recorded. Motor block was assessed by modified Bromage score. The time taken to reach Bromage score 3 was calculated as onset motor blocked and time taken to reach Bromage score 0 was duration of motor blockade. Duration of analgesia was measured as the time from induction of block to first patient request for supplemental analgesia.
Hypotension was defined as either a systolic blood pressure of less than 90 mmHg or a decrease of more than 20% of baseline and was treated with IV fluids and IV phenylephrine 50 µg bolus. If HR was less than 50 beats per minute, 0.6 mg of atropine was administered IV. Maximum sedation score was also recorded using these category. Presence of side effect mainly nausea, vomiting, pruritus were noted. Neonatal well being was assessed by APGAR score at 1 and 5 minutes.
Sample size was calculated on the basis of previous study by Unlugenc et al who studied double blind comparison of intrathecal S(+) ketamine and fentanyl combined with bupivacaine 0.5% for caeserean section. 2 In our part of the country spinal anaesthesia for caeserean section are commonly performed using 0.5% bupivacaine(H). We wanted to assess the effect of adjuvant ketamine and fentanyl added to 0.5 % Bupivacaine (H). A power analysis was performed as a component of design to estimate the required total sample size as a function of power 1-β = 0.80
INTRODUCTION
Neuraxial blockade for caeserean section has become increasingly popular as it produces rapid onset of analgesia and complete muscle relaxation. Risk of aspiration, drug induced neonatal depression and many more problems associated with general anaesthesia may largely be avoided by using neuraxial techniques.
Hyperbaric bupivacaine 0.5% is commonly used for spinal anaesthesia. However, sometimes bupivacaine may fail to prevent visceralgia and the induced pain during traction of peritonium. 1 Intrathecal adjuncts, such as ketamine, opioids, vasoconstrictors, alpha 2 agonists, and neostigmine are often added to enhance spinal anaesthesia. [2] [3] [4] [5] [6] Ketamine is a potent anaesthetic agent with analgesic properties and has been found to be effective by epidural and intrathecal routes. Its mode of action includes non competitive antagonism at N methyl D aspartate (NMDA) receptors and a local anaesthetic effects. 7 It possessess some definite advantage over conventional local anaesthetic agents as it stimulates cardiovascular system and respiratory system. 8, 9 Fentanyl, a lipophilic opioid, has rapid onset of action following intrathecal administration. The clinical efficacy of intrathecal opioids to relieve visceral pain has been well demonstrated. 10, 11 Neuraxial opioids allows prolonged analgesia in the postoperative period and faster recovery from spinal anaesthesia. 12 The aim of the present study was to observe the effect of intrathecal ketamine 25 mg added to 0.5 % hyperbaric bupivacaine compared to intrathecal fentanyl 25µg added to 0.5% hyperbaric bupivacaine with regard to sensory and motor blockade, intraoperative hemodynamics, duration of analgesia, neonatal outcome.
METHODS
After obtaining approval from hospital ethical committee and informed written consent, 100 parturients of ASA I scheduled for elective or semiurgent caeserean delivery were enrolled in this prospective, randomized, double blinded study. The study was conducted at Dhulikhel hospital, kathmandu university hospital, between May 2012 and October 2012. Exclusion criteria included co existing disease such as pre eclampsia and hepato renal disease, any contraindication to regional anaesthesia, allergy to applied drugs, long term opioid use or history of chronic pain. No patients refused to participate in this randomised study. All necessary investigation were carried out.
All the patients were given Inj Ranitidine 50 mg and Inj Metoclopromide 10 mg half an hour before the surgery. Hundred patients were divided randomly into two groups of fifty each. Group A : received 2ml(10 mg) hyperbaric bupivacaine 0.5% + 25 mg ketamine (0.5ml) preservative free Total 2.5ml.
Original Article
0 in group A was 99.48±10.324 and that in Group B was 110.32±16.765 which was statistically significant. Table 7 shows that the duration of analgesia was prolonged in Group B compared to Group A but was not statistically significant. Table 8 shows that patients in Group A were more sedated than in Group B but the values were not statistically significant. Nausea and vomiting was noted in 2 patients and α = 0.05. Data were analysed by using independent sample 't' test and chi-square test. P value < 0.05 was considered statistically significant. Data are presented as mean values ± SD.
RESULTS
There were 50 patients in each group and there was no significant statistical differences among the two groups with respect to age, weight, duration of surgery and intraoperative fluid requirement ( Table 1) .
There was no statistically significant differences in heart rate among the two groups except at 60 and 90 minutes where it was statistically significant( Table 2 ).
There was statistically significant difference in Systolic blood pressure among the two groups at 15 minutes. The changes in systolic blood pressure at other interval of time was comparable (Table 3 ).
The changes in diastolic blood pressure between the two groups was not statistically significant( Table 4 ).
The characteristics of sensory block in the two groups are listed in table 5. The median highest level of sensory block in both groups was T5. There was no statistically significant difference among the two groups in time to achieve highest sensory block and regression of sensory block to reach T 12. Table 6 shows that there was no statistically significant difference in achieving Bromage 3 motor blockade between the two groups. The time for regression to Bromage scale The mean APGAR score between the two groups at 1 minutes were 7.18 ± 0.825 and 7.16 ± 0.866 respectively which was not statistically significant( Tab 9). The better neonatal APGAR score was obtained in Group A compared to Group B at 5 minutes interval and it was statistically significant.
DISCUSSION
The principle finding in this study was that addition of preservative free ketamine 25 mg to 10 mg of hyperbaric bupivacaine led to faster onset of both sensory and motor blockade, although it didnot prolong the duration of spinal analgesia compared to addition of fentanyl 25 µg to 10 mg of hyperbaric bupivacaine undergoing caesarean section with spinal anaesthesia.
Different conflicting results are published in the literature, regarding the analgesic benefits of intrathecal ketamine combined with bupivacaine. Togal and colleagues demonstrated that addition of intrathecal ketamine to spinal bupivacaine had shorter sensory and motor block onset time, shorter duration of action and less motor blockade in patients undergoing transurethral resection of prostrate. 13 Singh et al studied preservative free ketamine 50 mg mixed with 2 -2.5 ml of 0.5% bupivacaine and was injected intrathecally.
14 They showed that the mixture produced quick sensory block. The duration of analgesia was 4-12 hours and was definitely better than bupivacaine alone.
Unlungenac et al studied the double blind comparison of intrathecal S+ ketamine and fentanyl combined with bupivacaine 0.5% for caesarean delivery. 2 They showed that addition of S+ ketamine ( 0.05mg/kg) to 10 mg of plain bupivacaine (0.5%) lead to rapid onset of sensory blockade and enhanced the segmental spread of spinal blockade.
In our study we observed that addition of preservative free ketamine combined with bupivacaine lead to faster onset of sensory and motor blockade, it didnot prolong the duration of spinal analgesia compared to bupivacaine -fentanyl mixture. The reasons for improvement in spinal analgesia may be due to its potent analgesia effects produced by its action in the nucleus reticularis gigantocelluralis in the brain stem, its affinity for opioids receptor and non competitive NMDA( N methyl D aspartate) receptor antagonism. 15 Kathirvel et al evaluated the effects of intrathecal ketamine added to bupivacaine for spinal analgesia. 16 They showed that although addition of ketamine to spinal bupivacaine had local anaesthetic sparing effects, it didnot provide extended postoperative analgesia or decrease the postoperative analgesia requirement. More over the central adverse effects of ketamine limits its spinal injection. They also showed that the requirement of IV fluids in the perioperative periods were less in the ketamine group. Our study contradict with the study that we didnot find statistically significant difference in the requirement of intraoperative fluids between ketamine and fentanyl mixed with bupivacaine.
Govindan et al studied intrathecal ketamine in surgeries for lower abdomen and lower extremities and found that due to cardiovascular stimulant action of ketamine, there was a mild rise in heart rate and blood pressure which is a definite advantage over local anaesthetics. 17 Contradictory to the study we didnot observe any rise in hemodynamic parameters with ketamine compared to fentanyl mixed with bupivacaine.
Various studies has demonstrated the prolongation of spinal analgesia by use of opioids such as fentanyl. 12, 18 Harsoor studied spinal anaesthesia with low dose bupivacaine with fentanyl for caesarean section and found that intrathecal fentanyl added to bupivacaine enhances quality of intraoperative analgesia, prolongs the duration of analgesia, without effecting the newborn clinical status. 19 It has no action on onset of either sensory or motor block. Our study also showed that intrathecal fentanyl added to bupivacaine prolong the duration of analgesia, moreover intrathecal fentanyl bupivacaine mixture has no added advantage on the onset of sensory and motor blockade compared to ketamine bupivacaine mixture.
The spinal and supraspinal effects of ketamine and fentanyl has been demonstrated in previous studies. 13, [20] [21] [22] In our study, the addition of ketamine to spinal bupivacaine didnot result in lower side effects compared to spinal bupivacaine fentanyl mixture. Fourteen patients in the fentanyl bupivacaine group but none of the patients in the ketamine bupivacaine group complained of pruritus which was statistically significant. Contradictory to our study, similar study done by Unlugenc et.al showed that although the incidence of pruritus was higher in fentanyl group compared to ketamine group but was clinically insignificant. 2 Kathirvel et al observed significant more patients in the ketamine bupivacaine mixture had sedation, dizziness, nystagmus, strange feeling and postoperative nausea vomiting. 16 We did observe more patient in ketamine bupivacaine group with high sedation score but was not clinically significant and we didnot observe any differences in the nausea and vomiting between the two groups.
We didnot observe any adverse effect on the neonates outcome by APGAR score between the two groups. The neonatal APGAR score at one minute interval was not significant but that at five minutes was statistically significant between the two groups, which is contradictory to the similar previous study by Unlugenc where the APGAR score at one and five minutes were not statistically significant between the two groups. 2 This study's limitation included that blood gas analysis of umbilical blood of neonates was not carried out and neonatal well being was assessed using APGAR score only. Moreover, we didnot take into account the failed block and whether the adjuvant added might some role in the incidence of failed block.
CONCLUSION
Addition of preservative free ketamine 25 mg to 10 mg of hyperbaric bupivacaine 0.5% led to faster onset of both sensory and motor blockade, although it didnot prolong the duration of spinal analgesia compared to addition of fentanyl 25 µg to 10 mg of hyperbaric bupivacaine 0.5% undergoing caesarean section with spinal anaesthesia.
